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© Modified epoxy rasine having acetylenicairy unsaturated functions. 
© A modified epoxy resin or compound of the formula: 
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i 2 , 'n 



I 

op* 



■ ' ■ — , ^ ,MJ ■ "j— oiwin ui vi-vi2 aiKyi; rp ia a nyarogen arom or a grycJd} 

group; and n ra an Integer of greatep man 1 . A method for producing (he modified epoxy resin is also disclosed. 



wherein A Is the backbone reside of a gfycldyl ether qr ester type epoxy resin wfth removal of the gryddyfoxy 
^ groups; Ft' and R* a/B independently a hydrogen atom or C,-Ct 2 alkyl; R 3 Is a hydrogen atom or a glycldyi 
qtoud: and n fa an Intsoef rrf nnp^fan Hinn 1 a M^ n ^ ..... . - 
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Background of the Invention 



Jvn. Praot Kokai No. .wrSS m5S£ST5S£2 «»»m~»» rosoou. oompoofoo™. 
•n> of surf, compound.. Pte * ,a °"« » «l*r ot orosol novolac room as 

« Summary of me Invention 

^^Ac^ to on. aspsct of *e pr98e nt invention, there fs provide a r^n or compound havin 9 the 



R 3 

A -E OCH CHCH -0-C-C=CH ] 

1 3 f-J * n 

OR R 



hydrogen atom or glyoidyl group, and n Is an Integer of greater than i ^ ' " 8 

a toj£i°TJJ?J!Tj aSpSCt of preseftt l0V9ftfon - Prided a method for modifyino . 

tSS^ZZZ, *P°*y •«*• or compound which comprise* reacting a resin or compounding 
a plurality of terminal rjiycldyloxy groups with an acatylenic alcohol.of the formula: 



3S 



I 

CH = C - C - OH 



SS^JL'lSl^ t0 0Wa1 *" ° COfreS P0ndfn « res,n ° r <»*» a Pfcramy of 



R 1 
I 

-OCH CSCH -O-C-CsCH 

' '2 
OH R 



wherein R 1 and R* are a» defined. 
According to a further aspect 
ycfdyl ether or eeter typB epoxy r 

ss M^mSm COfnP6Und havinS 8 « W with an acetyfenlc 



„. *f"f n9 10 ■ furtner ^P 9 * ° f * he Present invention, there is provided a meihod for modifying a 
glyadyl ether or eater type epoxy re sin or compound which comprises the steps oft ""WW 
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R 1 

I 

CH = C - C - OH 



R 1 



I 

-OCK 2 CKCH- -O-C^CsCH 
OH R 

wherein ft 1 and R* are as defined; 

(fci) reacting the product of step (a) with epfehlprohydrlne or glyce^M.^dicniorhydrins and then with ar 
a/kaii to obtain a corresponding resin or compound having a plurality ol termfnal groups of the formula: 

I 

I I * 

0 R 

I 

CH-CH-CH, 

30 2 \ / 2 

O 

wherem R 1 and R 2 are as defined. ...... 

os Detailed Discussion * 

The resin or compound of tfia present invention is characterized by possessing a plurality of terminal 
groups of the formula: 

R 

/ 

-OCH 2 CHCH 2 ^0-C"C=CH' ( 1 ) 



45 

or. 

" SD 
ffS 



1 l t 

OH R z 



H 1 
I 

-O-CH CHCH, -O-C-CsCH (I) 

1 '2 
0 R Z 

t 

OH, CH-CH. 
1 \ / 



3 



PAGE 44/63 ' RCVD AT 6/15/2005 2:50:58 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 ' CSID:202 293 6229 ' DURATION (mm-ss):1744 



R ^st Available Cod>' 



JUN. 15. 2005 3:10PM MC3L&H 202 293 6229 " "^P NO. 56 77— P. 45 



EP 0 458 296 A2 



products includs the Stowing reSorT compounds, the overall steps tor obtaining the desired 

5 Step (a) 



R 1 

-O-CH -CH-CH + E0-c:-C 3 CH 
0 R 2 

-OCH 2 CHCH 2 ~0-C-C S CH 
OH r 2 

ZD 



25 



50 



bispheno «xS rLT^J ? t*™ ^.fj* °% reS,n - bi3phen0 ' F ep0xy rec,n ^ nalogen-substituled 
«h«„ iv. . ™ Wsphenol" as used herein Include those compounds in which two 

phenoho moleojles are coupled together by a bridge such as direct bend. ^/-K^^rS ^ 

Dlsphenote wrth epfchlorohydr.no In the presence of an eiteu. Diglycldyl ethers of blsphenole are preferably 
Novolac epoxy resin may also be used as well. 

bufJUSTi ^ * ! P0Xy reSin9 ° r com P° Unds cornprises diolyctdyl ethers of 8 lycols such as i 4- 
butaned.o, i^exaned.ol. neapentyl glycol, hydrooenated bispheno/ A, polyethylene glycol. irtyra^ne 
glyco.. ooiytetramathy/Bne glycol. alkylene oxide-adducts of bisohenols end «he lite P°'yi*°pylene 
' C,3SS 0f | 9P ° X1 f resins w ««"P°"nds comprises diglycfdyl esters ot dlcarboxylle acids such - as 

2L£L£ t £*r Bd,piC Bcid> he * ah * dra P h ^ ■* 4-methylhexahydmpwSl^S 
t«»rahydrophmalic ac,d. pnthaifc ^ 

Acetytenic alcohols used in step (a) include propargyl alcohol and lis «-mono- and 00 -di-C,-C,, 
preperably C,-C. aUcyl derivatives. Propaigyl alcohol is preferred. 

The reacton may be carried out in the presence of a basic catalyst such as tertiary amines. Quaternary 
ammonium sal s or alkali me la i hydroxides either in an Inert solvent or without u S m 9 the soX 

SSStSSf may be u - d 35 a di,uent A reaceo,, temparalure **■ ^ « * " — ™ 

„«J^t * ? ti0n PrCd . UCt , may be pUrified 1,15 c^rtloneJ technique such as fractionation distillation and 
^ , f k , "T." 056 " 1 °' nonemana «"9 ""Incus impositions, or they may be subjected to the sfepsTb) 
and (c) below to Introduce an epoxy function. wps w 

Stops <b) and (c) 



so 



S3 
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R 1 

-0-CH 2 CHCH -O-C-CSCB * CH.-CH-CBCl 
» I f 2 \ / 2 , 

»o -o-CH cHCa, -o-c-chch -hcj 

' '2 > 

° R step (c) 

CH,-CH 2 -CH_Ca 

R 
I 

-0-CH 2 CHCH -O-C-C3CH 
' '2 
J 

CH, -CH-CH„ 
2 \ / 2 
0 

25 



35 



10 



Stepa (b) and (c) may be performed either sequentially or simultaneously 
tJ^JSiS^ ProC9S5 ' *! ° f < a > '* reac ^ with epicWorohydrfne or glycerol ,3- 

Z7t%°^^^ or^ceroM.^ch.orohyCrine ,n excess. 1orZnp2 

nnJlJ? f mU,tan ,!^ S producl 01 « 18 rec » d wrtfi an excess or eploloroftydrtne In the 

presence f en a tari, such as sodium hydroxide and a phase transfer catafysf or tert^mta or 

ohtoS^^Z^ 15889 - TWfcal Mampl6S * phase inck.dTrnethyir^^ium 
^ii ^H y ^ Cte ^ amm0nfum Ch '° rid9, fe^thylammonium chloride end tetraJtytemLnlK^ 
A^^T^? qU I artB T ar ?o^ m0n ' l " n base inc,ud& "enzyNrtmethylammoniam hydroxIcT 
An exceptor example, about 2.S to about 10 Ames on the equivalent basis of epichlorolhydrfne serves 

Q , ,n "" b jl n proce9So3 ' reac « on ma y be carried out In an inert solvent such as hydrocarbon solvents 
ethers end ketones at a temperature from 40 'C to the boiling point of the solvent used* 

^■rifT ?T na J*° SOlVBnt *° reaC,l0n ProtlUCt may bB P u,1,ied conventional technique although 

crude products conta.n.ng a small amount of by-p^ducta euch « chlorohydrina ethers produced |h *£ftS 

*f or hydrolysale of the product of step (c) may be tolerated. proaucao in sttp W 

(^L^ T^? <hUS p, " epared ™y b8 Polymerized with a metallic catalyst or initiator, or by 
^TL J!! T fiUCfl 88 UV (ad,aSon - 9amma °r electron beam radiation. Tney 

lUJT^T T ? materialS * resln9 USBd * P aint3 ' ^ electronic components; 

eo JSS ° P matWlBiS Wher ° nonamanat,n 9 desired in the finished 

u.^S^! 1 ^ by *■ f0 " 0wlnfl exa,npl98 a " ^ and p ^" te « * «W« 

Example 1 

ss 

A7K A !If 3l, J qU u PPed Wi ' h a 8tirrer - thenT,om&ter . n *09S" 9*5 tube and reflux condenser was charged with 
TL Q Jtl btephenoi A epoxy msJn having an epoxy equivalent ot 170. 2B0 g of pmpargyl alcohol and 3.07S 
g of tetrabutylammonlum chloride. The mixture was allowed to react by heating at 120 "C until the epoxy 
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equivalent measured fay the HCl-dioxane litraKnn ~^,t„^ 

product was a^porated in v^uota ^ 15 ' 00a Aft * f "» taction, the 

methanol with aimno. After ^1 Propargyl alcohol and then poured in 3 Iter of 



1510 cm' 1 (Phe); 11 10 cm- (-0-). 
'H-NMR (5, ppm): 2.5 (-OCH), 

'0 Example 2 



9 of b^nzyldJmethytamine •2^52^.^5252* T m ° teCO,ar wei9ht of 300 ' 3 ^ 

w an erWequivaier^^ao ^ mbdure WSS lll,(mea to react b * * ^50 'c until 

^e P SltS^ 
.0 of 26DO as determ/ned by the <3PC method 9 * nUmb9r aVWBQB mofec,ar 

JR; 3300 cm" 1 . 2100 cm- (CH*C»: 1110 cm- {-r» 
'H-NMR a ppm) : 2.5 (-OCH). 

Example 3 

m r^TT^t^^ 1(475 9 ^ ^^^idyioxyhutans was reacted with 528 g of proparoyl alcohol 
to give 1 ,4-b.s(3-propargylo^2^/drDxy propyl) oxybutane, P^op^gyl alcohcl 

IR- 3300 cm" 1 . 2100 cm- (CH»C-). 
1 H-NMR ft ppm) ; 2.5 (-OCH). 

Example 4- 

K,^K 9 °^™x Ple 1 1 475 0 ° f * CreS01 «rfn h«jno an epoxy equivalent of 220<Toto 

fR: 3300 cm-. 2100 cm- (CH-O). 1110 cm"i <-f» 
')+NMR <fi, ppm) : 2.5 (-OCH). 

Example 5 



2fS 



JO 



35 



40 



reJe^S^ - Wepnenol A epcocy re«n having an epoxy equivalent of 450 was 

reacted *nth 180 Q of a-methyf^butyne-^l to give a resin having a number average molecular weight of 

JR; 3300 cm-, 2100 cm- (CH-C^. mo cm- (-OX 
4a 'H-NMR ($ t ppm) : ZS K>CH). 

Exampfe fi 

2.2-Brsf4-(3^r^argyk ^ 
so ■ 

irn J !^ t ^f P f d -J^ h * f™' thwnomete ^ "^9^ 9^ tube and reflux condenser was charged with 
S A i ,S< t 9 ^°r phenVl)prt!pane - 224 -° 9 P™*"™ 1 ateoho1 and 10 9 <* benzyidimeth^mine. 
? ^1 a "T? t0 feact * heati " 9 31 115 C un1i ' no •P"* to ft""*" waa detected by fteHCl 
to ftrBbon method. After me reaction, unreacted propargy. aioohol removed from the reacfion 
S5 mixture by evaporation In vacuo. 

th- l^.^^Z "I'i^TZ*?- 0 9 ° f e P ,chtoron » drtn » 4.0 g of tetramethytemmontum chloride. To 
*T ™ 3t 50 °' 66 -° fl ° f 50 % aqueous 50,utIon of sod,um hydroxida was added dmpwisa 
over 2 hours. Then reaction was continued for additional 4 houra while removing watsr as an aaeofropio 
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ess isisraii^^ - 

was evaporated in vacuo to remove" eSrST^ ^ ^™*f ,n «» toluene fractron 

in theory) was obtained in a S 9aot^n£rl ^ ^ ^ * »0 (2S3 

IR (cm-1) : 

CH-C-(3300, 2100) 

CH 3 -(2900) 

-Ph-(ie00, 1500) 



TO 



\ / 
O 



is B-NMR (ppm) : 



20 



50 



0 

/ \ 

- 

CR 2 -CH-(3.20) 

PWj(6.80-7.13) 
©cample 7 

B^^propargy^^giyddvio xypropy^-phenyi^offi 

IR (cm- 1 ) ; 
CH-G-(3300, t 2lG0) 
-Ph~(1SO0, 1510) 



ss 



\ 2 / 
0 



55 



H-NMR (ppm) : 
CH«C-<2.46; 
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CH -CH-O.21) 

\ 2 7 
o 



20 



20 



30 



1Q -C-CH 2 -(4.19) 
Ph-H(G,ai-7.15) 

Example 6 

15 B^f^(3-prop ygyfoxy^2^rycJdytQxypropy|QXy)-phenyf>utfone 

M^rT^n^ 9 of SO % aqueous solution of sodium hydroxide was added dropwlse 

over 2 hours. Then reaction was continued for additional 4 hours white removing water « L ° !£T 

«^ r^ 0 !*^ 10 V8CU0 - ^ ~9 excessive .*n2^^ 
treated with toluene-water mixture to extract sodium chloride byproduct fn water and 
was evaporated in vacuo to remove the solvent en ® fractlon 

IR (cm-Jf C ° mpOU,id hwfnfl 30 epC,xy of 300 was obtained fn a yield of 9£> 0 % of theory. 

CH»CH-(3300. 2100) 

CH.-CH-OOO) 

f o ■ 

35 

H-NMR (ppm) 
CH-CH-(2.44) 

40 CJT ^CH-(2.6-2, 8) 

V 4 / 

O 
0 

■C-CH^4.18) , 
Ph4^&.80-7.14) 

so Analogous to Example 6. the following compounds were produced. 
Example 9 



ss 



4.4^Bis(3-prop8rgytoxy-2^cK^ 



Epoxy equfvalent : 278 

™" Rest Available Copy 
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CH*C-(3300, 2100) 
-PtK1600, 1500) 



\ 2 / 

o 



H*NMR (ppm) : 
w CH*C*(2,45) 



r / 

75 Q 

Ph-H<6.e-7.a) 

Example 10 

20 

4.4^Bis(3^ropargyloxy-2^lycichrloxypropyfoxy)-blphenyl 

Epoxy equivalent : 268 
Yield : 66.5 % 
2S fH (em-i) : 

CHwC~(33Q0. 2tOO) 
-Ph-(160O, 1500) 



3D CH -CH-<900) 

\ 2 / 



H-NMR (ppm): 
35 CH»C-(2.45) 



CH -CH-{ 2.6-2. S) 
\* / 

« o 
Ph-H(S^-7.3) 
Example 11 

45 

g.2-Bte(4-(3-prqp^yloxy*2^lyridy|Q^ 

Epoxy equivalent : 312 
Yield : flB.3 % 
so m (cttH) : 

CH-C-(3300. 2100) 
-Ph-psoO. 1500) 



as CH -CH-OOO) 

\ Z / 
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H-NMR (ppm) ; 
-CHa(1.70) 



\ / 
O 



»o Ph-H(B.8-7.e) 
Exampf© 12 



75 



l>b?a(3^fopafgytoxy^y C |tfyfoxyprop y | QXV> , butanB 



Epoxy equivalent : 165 
Yield; 77,2% 
CH*O{3300. 2100) 
-CH z -(2850) 

20 



25 

H-NMR (ppm; : 

-CH a -(1.e2) 

CH»C~(2.44> 

50 



as 

Example 1 3 



CH ^CH-(900) 

\ / 
O 



V 2 / 



l t ^Sis(3^ropargyfc^^-g|ya<3ytoxyprTopylDxy)-ftQxane 



40 Epoxy equivalent ; 188 
Yield : 80.0 % 
IR (cm^) : 
CH-iC^(3300. 2100) 
-CH^(5850) 



\ / 
O 



90 



H-NMR (ppm) 
Ph-H(B.&-7,8) 
SB Example 14- 



^2-Bis[4-C3^roparQy)^^ ^@$t AVQllClfol© 



10 
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Epoxy equivalent : 450 
Yield : 86.1 % 
IR (cm-») : 
CH=-(H36fiO, 2100) 



70 

H-NMR (ppm) : 
CH=C-{2.44) 



Ph-H(S.B-7.8) 
Example f5 



CJT-CH-fSXO) 
V / 
0 



CH^CH-(2.6-2.8) 
O 



2,2-B| S r4-(g-propa^ 



55 Epoxy equivalent : 345 
Yield : 91.0 % 
IR (cm-1) : 
CH-CK3300, 2100) 
-PH-(1800, 1500) 

30 



h-nmr (ppm) : 

CH=0(2.44) 



« pn-H(a^-7.« 

Claims 

i 

1. A compound of the formula: 

so 



CK^CH^l 9 10) 

\ 2 / 
0 



CH-CH^ (2.6-2.3) 
0 



R 1 

/ 

A OCH,CHCH,~0-C-C=CM J 

1 3 "2 
OS R 



wherein A is the backbone residue of a glyddyl ether or ester typa epoxy resin with removal of the 

11 
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16 



20 



SP 0 45fl 298 A2 

3- The compound as claimed In da/m i wherein na •« * 

independently a hydrogen atom oTc,-C. alxyT 9mup ' and wherai " n ' ■*» * 

eater epoxy resin. S'y«kl,grycid y | ether epoxy reS Jn. or a dicarboxylie acld^lg/^Wyt 

irS^relJ^^M 9 ep0Xy reSin hav, ' ns * of *»""■"■■ EKycidytaxy orouos wnfch 

ccmpnsas reacting said epoxy resin with an acetylenic alcohol of the formula: 



R 1 

I 

CM s C - C - OH 



a wherein R' and R* are independently a hydrogen atom or C,.C, 2 aJkyl. 

e. ^method as claimed in Calm 5, wherein the reaction is carried out in the presence of a basic 

M 7 ' ioSEZSOS 0 8n epOXY "* a - groups which 

(a) reacting said epoxy resin with an acetylenic alcohol of (he formula: 



33 



R 1 



CH 5 C - C - OH 



>2 



45 



SO 



wherein R 1 and R? are independently a hydrogen atom or Ci-C 12 alkyj; 

a 2 a ;^xr d ipis. 7 - wherein **■ step « 19 ~- «* * *• - • ^ acd 

9. The method as claimed in claim 7 or 6. wherein said step <b) and aald atop (c) are carried out 
tertiary amine or a quaternary ammonium hydroxide together with aaid alkali. 

55 

11 " Sn m r h ^^ im ,!f,' n ,!" y0ne ° f Claim8 5 t0 10 wherein sa,d e P°^ "*i Is a btephenol epoxy 
notoVeSS C,dy ' ^ m ^ 8 dtearb0 ^ l[C ^ter epoxy' resin. H 

12 
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